Monorhamnolipids and 3-(3-hydroxyalkanoyloxy)alkanoic acids (HAAs) production using Escherichia coli as a heterologous host.
Pseudomonas aeruginosa produces the biosurfactants rhamnolipids and 3-(3-hydroxyalkanoyloxy)alkanoic acids (HAAs). In this study, we report the production of one family of rhamnolipids, specifically the monorhamnolipids, and of HAAs in a recombinant Escherichia coli strain expressing P. aeruginosa rhlAB operon. We found that the availability in E. coli of dTDP-L: -rhamnose, a substrate of RhlB, restricts the production of monorhamnolipids in E. coli. We present evidence showing that HAAs and the fatty acid dimer moiety of rhamnolipids are the product of RhlA enzymatic activity. Furthermore, we found that in the recombinant E. coli, these compounds have the same chain length of the fatty acid dimer moiety as those produced by P. aeruginosa. These data suggest that it is RhlAB specificity, and not the hydroxyfatty acid relative abundance in the bacterium, that determines the profile of the fatty acid moiety of rhamnolipids and HAAs. The rhamnolipids level produced in recombinant E. coli expressing rhlAB is lower than the P. aeruginosa level and much higher than those reported by others in E. coli, showing that this metabolic engineering strategy lead to an increased rhamnolipids production in this heterologous host.